
I)sceiAber 12, 1955 

Dear Dr. Heumannt 

I am very grateful to you f&r sending ywur manuscript on "Der Sexual 
syclus skrnbildender Bakterien", which I read with great pleasure. Your 
exact accaunjt of the cytologic+l development of the star forms deserves 
congratulation, and, as you point out immedibtely provokes questions as 
to the design of experiments fq genetical corroboration. 

Actually, your suggestion that you visit our laboratory co"lea at a most 
propitious time, and I would be very happy to welcome you. X have been 

interested in the behavior of Agrobaeterium tumefaciens and, witk 'Lllc help 
of Professor A. J, Piker have endeavoured to start a genetic prog~&a with 
this bacterium. However, though car&al attention baa been &ven +to “This 
program for the last several years, this species has proved to be an unusuuLl:r 
difficult one in which the obtain auxotrophic mutants. I bsd an assistant 
who did a few preliminary experiments with other genetic markers, but w?.%: 
the pressure fraa;r. her other duties she did not really .have very much time 
for this stud 

Y 
. We had s 

bsct& stra ns, but h&f@ 
culated on tile possibility of %xminiuxg wRadio 

done nothing about the idea. It happens also tiLt;;c 
our s-mill l&bratoV 18 being rebuilt and enlarged so tk~i-~ :$; should have 
a;nple space to aectiate you. 

Judging from your manuscript and my own experience, the combination of 
genetic and cytological methods should lead to the most fruit&l rea3ts 
and I hope it will be possible for you to make the necessary arrangements 
to allow our collaboration in this laboratory. I would hope that you would 
be able to take leave for about a year's t%ne in order t0 do this. We can 
accaodate you at any time after July 1, 1956 at which you can arrange to 
come. Please let ~8 know to whom I should address any further letters in 
support of your proposal, Meanwhile, I would appreciate it if you could 
arrange for me "4 receive 3 brief curriculum vitae, and one or two letters 
of reference from your colleagues or professors, which may serve to help 
identify you for university purposes here. 

There was only one point in your manuscript that was not clear to met 
have you been able to follow the complete develomental cycle of a single 
star, or are y&r results based exclusively on a reconstruction of stages 
from mass cultures? If so, the type of technique which is outlined in the 
enclosed reprint may be of some use to your further studies. 

In anticipation of your visit, it would be highly beneficial if we 
could both become better acquainted with each other's material. Under sepa- 
rate cover, 1 am sending you a bibliographic list and available publications 
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altures of the strains with which you have been working, for the,purpose 
of my own pr8liminary familiarization with you material. If the @rossable 
strains of E, coli K-l.2 would be of any immediate interest to you2, I would 
be happy to send them, 

The experimental program that should be set up for your mater&l 
is fairly obvious. F’lrst, genetic mutant emarkeraa (M&rkmalen) will,izave 
to be obtained. Aa I indioated, A. tmefaciens gave only a few, ver$l,por 
r-utritional mutations, but the rhisobia might be better. If not, t,Qsre:'ore 
many other kinds of mutations, e.g., drucresistance; motility; an-&en@, 
with which we have had considerable success with E. c5J.i and &th Qalmotiella, 
and which should he considered also. Actually, it should not be neoesss& 
to develop Qelectedw markers for your material- since the premm$tive '! 
sexual stage is morphologioally defined, it should be necessary only to ', 
isolate zygotes (by micromanipulation) frum mixed cultures asd examine the 
unselected markers among the progeny. We had intended to do this with the, 
not very sharp mutants we already had in tumefaciens, but your strains EZX‘,~ 
obviously much more suitable material.. 

Fortunately. I am able to contradict your raaarks about the absence 
of any morphological correlation with sexual recombination in 9. coli K-12. 
For about 16 months, I have been e engaged in single-cell stu@ies with 
highly fertile crosses (Hfr I F-) and the following picture has emerged. 
Recombination is evidently based on m (as in Yarsmecfum) rather 
than m ka. B as proposed in the rkdsobie). The two parental cslls 
simply pair with one another, joined near their ends by a connection that 
has not yet been directly observed in living cells, but which is un@stskable 
by the association of the cells. The conjugal palss last about an $&r, then 
separate. Bath aells x%main viable and produce clonesi only the clrlbne,from the 
F- parental cell includes recombinants. The entire process looks as if one (of 
several) nuclei is transmitted via a Verbindnngsb&cke (cf. Pot,%hof in' Chroma- 
Mum) from the Hfr to the (also multinucleate) F- cell., where a zygote Nacleus 
results, followed imtnediate3y by segregajcion in what appear to be ard$n* 
bacterial fissions, Ho oytologioal details that can be reliedlupon have beer, 
elucidated- this will bc one of my main [foricern~s during the coming year, 80 
you can see another reason why your visit will come at a most. appropriate tijne. 

You have else quoted thenconjugation tubesw of Bacillus megaterium, 
(dehcitsr) but 1 aif! iws:; suepltcious of th3& Other w-ox-&-o hme poi&ed out 
tAx.k the Vubes" :aay reprosent degonwsted bacilli of fL chain. As far as I 
kco~r their ?e~~fqx,l~~~t i,;; 'fivi,ng ~~t+txSJ LAS zct Le:A dvt~~ib$. Finally, 
the confused claims of' genetic imcombination in t&is species have not been 
up1:eld by th+3ir OWXI x&hors (e..g, :hy'balGki aud Hun-tm) . 

?lease let rile how if I can '043 oi" aa;r assistanue to your plans, and 
keep me informed of their development. 

Yours sincerely, 

Joshua Lederberg 
Professor of Genetics 


